Maturation and integration of tissue-engineered cartilages within an in vitro defect repair model.
This study compared the behavior of four different engineered cartilages in a hybrid culture system. First, the growth and maturation of tissue-engineered cartilages in isolation were compared to those grown in an in vitro articular cartilage defect repair model. Tissue-engineered cartilages using fibrin, agarose, or poly(glycolic acid) scaffolds were implanted into annular explants of articular cartilage and cultured for 20 or 40 days. Native tissue had a substantial influence on the DNA, sulfated glycosaminoglycan, and hydroxyproline content of the engineered tissues, suggesting that the presence of living tissue in the culture significantly altered cell proliferation and matrix accumulation. Second, the adhesion strength of various engineered cartilages to native tissue was measured and compared with the biochemical content of the engineered tissues. All scaffold treatments adhered to the native cartilage, but there were statistically significant differences in adhesive strength between the different scaffolds. The adhesive strength of all engineered scaffolds was significantly lower than that of native tissue to itself. In the engineered tissues, neither failure stress nor energy to failure correlated with gross biochemical content, suggesting that adhesion between native and engineered tissues is not purely a function of gross matrix synthesis.